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Functional description

The HYDRONIC can be wired up to operate as an auxiliary
heater only or as a combination of auxiliary heater and
add-heater —the latter serving to compensate for a lack of
heatdissipationfromthe vehicle engine.

Auxiliary heater operation

Switchingon

The pilotlamp inthe operating element (timer module, switch,
etc.) comesonwhenthe HYDRONICis switched on.

The water pump starts up, and after a defined pre-rinsing

and preglow program has been completed the combustion
air blower, glow plug and metering pump come on.

Once aflame has been detected and the combustion process
has stabilised, atime control switches the glow plug off.

Heating mode

Depending on heatdemand, the HYDRONICalternates
between “HIGH” and “LOW” settings.

The temperature thresholds are permanently programmed in
the electronic control unit.

If the heat demand in the “LOW” setting is so low that the
cooling water reaches atemperature of 85°C, the heater
switches to the “OFF” setting, then continues to run for about
130seconds.

The pilotlampis also litwhile the heater is in the “OFF” setting,
and the water pump continuesto run until the heateris
restarted.

Switching off

Whenthe heater is switched off, the pilotlight goes out and fuel
feed is shut off. Also in the case of HYDRONICD 5W S, the
glow plug is switched on for 20 seconds.

The combustion air blower and the water pump run on after
the heater is switched off (for 50 sec inthe case of B5W S
and for 120 sec in the case of D 5W S) and are then switched
offautomatically.

Stationary ventilation

Stationary ventilation means thatitis possible to activate the
vehicle blower directly via the timer module or viaradio wave
remote control T4 bypassing heater operationin order to
ventilate the vehicle interior—which often becomes extremely
hotin the summer— before setting off (separate wiring, see
Wiring diagram, pp. 24 and 25).

Diagnosis

If the control unit detects a fault at start-up of the HYDRONIC
orwhile the HYDRONICisin operation, itisindicated on the
timer module display within 15 seconds in the form of a fault
code (F + 2-digitnumber).

Ifthe heateris operated in conjunction with the “Mini” timer, the
fault code can be read out of the control unit by connecting a
diagnostic unit (Cat. No. 22 1512 89 00 00). An adapter cable
(Cat. No. 22 1000 30 71 00) is required in order to connect
the diagnostic unit.

Safety devices

The flame is monitored by the flame sensor and the max.

permissible temperature by the overheat sensor.

Bothinfluence the control unit, which shuts down the

HYDRONICinthe eventoffaults.

 Ifthe HYDRONIC does notignite within 90 seconds after
the start of fuel feed, start-up is repeated.
Ifthe HYDRONIC does notignite repeatedly within 90
seconds after the start of fuel feed, a fault shutdown takes
place.

« Ifthe flame goes out by itself while the heater is in operation,
arestartisinitially carried out.
Ifthe HYDRONIC does notignite within 90 seconds after
the start of fuel feed, orifitignites but goes out again, a fault
shutdowntakes place.
The fault shutdown can be cancelled by briefly switching the
heater offand on again.

< Inthe event of an overheat (e.g. shortage of water, poorly
ventilated coolant circulation system), the overheat sensoris
tripped, fuel feed is shut off, then afault shutdown is
activated.
Oncethe cause ofthe overheathas been eliminated, the
HYDRONIC can berestarted by switchingit offand on again
(prerequisite: the HYDRONIChas cooled down sufficiently).

« If the voltage drops below approx. 10 Volts or 20 Volts or
rises above 15 Volts or 30 Volts, a (delayed) fault shutdown
isactivated.

« Ifthe glow plugis defective or an electrical lead running to
the metering unitis broken, the HYDRONIC does not start.

« The blower motor speed is monitored continuously.
If the blower motor does not start or becomes blocked, a
fault shutdown is activated.

Please note!

« The HYDRONICmustalways be switched offwhenre-
fuelling.

« The HYDRONICmust notbe operatedin garages.

< The coolantshould contain atleast 10% antifreeze all year
round as protection against corrosion.

« When performing electric welding work on the vehicle,
disconnectthe plus terminal of the battery and connectto
GND in order to protect the control unit.

« Alsoswitch onthe HYDRONICbriefly (for approx. 10sec.)
once amonth outside the heating period in order to prevent
the water pump and burner motor seizing up.

» Before switching on or pre-programming the heating mode,
move the heating lever of the vehicle to the “WARM”
(maximum) setting and the blower to the “slow setting” (low
power consumption).

« Operating instructions fortimers and switches are supplied
with the operating elements.

« Ifitis necessaryto use other switches as perusual in
automotive engineering, they must have a minimum rating of
lampere.
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Sectional diagram (heater shown: HYDRONICB 5 W S)

GNP R N B>

18

vom Fahrzeugmotor
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zum Wéarmetauscher
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1 Combustion air blower 10 Combustionairhose A = Exhaustgas
2 Electric motor 11 Exhaust pipe with silencer
3 Heatexchanger 12 Metering pump B = Fuel
4 Combustion chamber 13 Strainer builtinto metering pump
5 Glowplug 14 Mainfuse V = Combustionair
6 Flame sensor 15 Interface/8-pin plug
7 Temperature sensor 16 Water pump WA = Water outlet
8 Overheatsensor 17 Relay, vehicle blower
9 Control unit 18 Timermodule WE = Waterinlet
3
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Functional diagram — HYDRONIC B5W S
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Functional diagram —

HYDRONIC D5W S — 12 Volts/ 24

Volts
Flammenerkennung
HYDRONIC -— nein | ja—m Regelung Regelung HYDRONIC “AUS*
“EIN" Startwiederholung | Betrieb GroB - Kein Klein - GroB Nachlauf
[0}
% GroB
3
=
o) '% Klein
ol =l
=
ol 20 Sek
Q E —bie"k
© 5 8/18V|
£
(@)
z éGroB
k)
& [Klein {(
5 45 101 135 Sek. 5 Sek. oD Sek. | 20 Sek.| 100 Sek.
HIDRONIC regelt "AUS HYDRONIC *AUS* H Regelstart
g
N £ |GroB
wls
N )
<|3 Klein _
oy = VAR A
O I
| =
(0] 7]
el =
Q|a
=
Q
g % GroB _
= |z /
I | & |Klein
/ 7 7 717/ A
« 35 Sek. » 95 Sek.
Flammenerkennung
-a—nein | ja—m
Startwiederholung | Betrieb
g
£ |GroB
3
o
2 [Kiein f / -
2
o
S ) z - ,-l'"lll' W
o
| £
2|z
g 2 ey
o) AR A
o
_% GroB f__
Q
& |kiein| 1 /?/ / /f$
5 45 101 135 Sek.
Flammenerkennung
-a— nein | ja —w
P - Stoérabschaltungung | Betrieb
Startversuch ‘ | Startwiederholung “Sicherheitszeittiberschreitung”
g
£ |GroB
=}
2
8’ '% Klein
=N <
o
L | =
oz
8 % 8/18V,
E
C
S »% GroB
D3
& |Klein
Switching temperatures
High—Low 80°C Off —On 75°C Vehicle blower
Low—Off 85°C Low—High 75°C On30°C / Off20°C
5

www.butlertechnik.com




Visit www.butlertechnik.com for more technical information and downloads.

Specifications

HYDRONIC B

HYDRONIC

Test code

~~A S 288

A S 274

Heating medium

Water, coolant

Heating capacity control High/Low
Fuel Gasoline (commercially available) Diesel (commercially available)
Rated voltage 12 Volts 12 Volts or 24 Volts
Heating capacity High Low High Low
5000 1500 5000 2200 Watts
Fuel consumption 0,69 0,21 0,62 0,27 I/h
Electric power consumption (excl. wp) at 12 Volts at 24 Volts
e at start-up <100 <100 <100 Watts
«inHigh setting 37 37 37 Watts
«in Low setting 10 12 12 Watts
Operatingrange
« Lowervoltage limit 10 10 20 Volts
An undervoltage safety device built into the control unit
switches the heater off at approx. 15 Volts or 28 Volts
» Uppervoltage limit 15 15 28 Volts
An overvoltage safety device built into the control unit
switches the heater off at approx. 15 Volts or 28 Volts

Permissible operating pressure

up to 2.5 bar overpressure

Minimum water flow rate

3001 /h

CO2 value

+ 1% by vol.

10,5 % by vol. 2,5 % by vol.

COinexhaustgas

<0,1 % by vol.

Smoke spot number acc. to Bacharach

<4

Radiointerference suppressionleve

VHF3— SW4 —MW/LW5

Ambienttemperature

* HYDRONICin operation

*Metering pump in operation

* HYDRONIC and metering pump notin operation

-40°Cto+ 80°C
-40°Cto+ 20°C
-40 °C to +125 °C

-40°Cto+ 80°C
-40°Cto+ 80°C
-40 °C to +125 °C

Weight

incl. water pump and metering pump

approx. 2,9 kg

Specifications — water pump
(the water pump cannot be activated externally)

Water flow rate against 0.1 bar

12 Volts =8001/h

24 Volts =9001/h

Electric power consumption

12 Volts = 16 Watts

24 Volts = 12 Watts

These specificationsinclude the tolerance
of +10 % of rated voltage standard for heaters
unless otherwise specified.
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First check for the following if faults occur

» Checkthefuellevel.

* Mechanicaldamage of components.

* When making transition to winter operation: Is there still summer diesel in the fuel line?
* Checkthe exhaustand combustion air pipes.

» Checkfuses.

» Checkvoltage supply V ., (terminal 30)
Disconnectthe 8-pin plug S1/B1 and measure the voltage applied to plug B1 between terminal jack 1 (red (rt) 2.5 mm?
wire) and terminal jack 2 (brown (br) 2.5 mmz2wire).
In case of deviation of the battery voltage, check the fuses, supply leads, GND connection and the positive terminal on
the battery for voltage drop (corrosion, open circuit).

Check switch-on signal (S+)

Disconnectthe 8-pin plug S1/B1 and then pressthe key on the operating element. Measure the voltage applied to plug
B1 betweenterminal jack 7 (yellow (ge) 0.5 mm2wire) and terminal jack 2 (brown (br) 2.5 mm2wire).

Ifnovoltage is applied, checkthe supply lead (yellow (ge) 0.5 mm2wire), the 5A fuse (item 2.7.1 in wiring diagram on
pp. 24 and 25) and the operating element.

* Check operating element (timer module/’Mini” timer)
Disconnectthe plug from the operating element and bridge the red (rt) 0.5 mm2wire and the yellow (ge) 0.5 mm2wire.
Ifnovoltageis applied to plug B1 between terminal jack 7 (yellow (ge) 0.5 mm2wire) and terminal jack 2 (brown (br)
2.5mmz2wire), replace the operating element.

B4 fala7x
2[5[8

| m_uu%ilé |

Strap connector

Please note!

To carry outadditional troubleshooting, the timer module or the diagnostic unitwith adapter cableis
required to interrogate the fault memory in the control unitand, if need be, to cancel the control unitinterlock.
See pages 8 and 9 for Cat. No. and operation.
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Fault diagnosis with timer module

Timer module display (D) Cat.No. 22 1000 30 34 00
Timermodule display (GB) Cat.No. 22 1000 30 36 00

Ifthe control unit detects a faultwhenthe HYDRONICis
switched on orwhile the HYDRONICis in operation, the
timer moduleindicates this using an error code comprising
the letter Fand as a 2-figure number within 15 sec.
Readoutondisplay, e.g. F64 (currentfault)
+flashing heating symbol

Faultcodes, fault descriptions, remarks/remedial action are
described on pages 10 to 14.

Time
Preselect
Heat
Back
Forward
Display

O WNPRE

Interrogating the fault memory in the control unit using
the timer module

The electronic control unit can store up to 5 faults which can
beread outand displayed with the timer module.
The current fault is always written to memory location F1.

Preceding faults are transferred to memory locations F2 —F5.
The content of memory location F5 is overwritten if necessary.

Interrogating the fault memory
Condition: The HYDRONICis switched off.

Press the l{] —the heater is switched on —then press
the @), hold it down and then pressthe (P key within

2 seconds. The heating symbol flashes and the current
errorisindicated.

The errors stored in memory locations F1 to F5 can be
called up usingthe Kand keys.

Faultcodes, fault descriptions, remarks/remedial action
are described on pages 10to 14.

Please note!

Not only a faulty component but also a faulty current path
leadsto afault message being displayed.

See page 14 for faults which the diagnostic system does
notindicate.

Ifthe heateris not operated in combination with the
timer module, fault diagnosis can be performed using
the diagnostic unit (see page 9).

Reasons for interlocking of control unit

* Overheat
Ifthe HYDRONICoverheats 10timesin succession—fault
012 —faultmessage F15is displayed, i.e. the control unitis
interlocked.

* Too many failed starts
Ifthe HYDRONIC performs 10 unsuccessful attemptsin
succession—fault 050 —fault message F50is displayed,
i.e.the controlunitisinterlocked.

Cancelling the control unit interlock
by erasing the fault memory

Condition: The electrical connection betweenthe 12-pin plug
(terminaljack 10 of the timer module) and terminal 15 (ignition)
isinplace.

Press key ] —the current fault (F15 or F50) is displayed —
thenpress

the € key, hold it down and press the [P key within
2seconds.

Thetimer module is nowinthe “Interrogate fault memory”
program.

Now, proceed asfollows:

Turn offthe ignition (terminal 15).

Press keys @ and [P] simultaneously and hold them down,
turn ontheignition (terminal 15) and wait until the following
message appearsonthedisplay.

( \ Displayflashing,
. }}} heating symbol notflashing

The controlunitinterlockis cancelled after 3 seconds,
afterwhich the heater starts up.

Message displayedafter | | Displayflashing
heater has started A F OO heating symbol notflashing
. R

Message displayed after
turningignition “ON”
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Faultdiagnosis using the diagnostic unit

Diagnostic unit Cat. No. 22 1512 89 00 00
Please note!

Anadapter cable —Cat. No.

221000 30 71 00 — is required to E ‘

connectthe diagnostic unitto the
wiring harness ofthe HYDRONIC.

D L L Q& P

1 Diagnosis— call up fault code
2 Erase stored fault

3 Erase stored fault

4 Back, faults F5—F1

5 Forward, faults F1 —F5

6 Display

Connecting the diagnostic unit

Lay the wiring from the diagnostic unitto the wiring harness as
showninthe diagram and connect.

Connectthe 8-pin plug to the diagnostic unitand switch on the
HYDRONICwiththe operating device.

Interrogating the fault memory with the diagnostic unit

The electronic control unit can store up to 5 faults which can
be read outand displayed with the diagnostic unit.

The currentfaultis always indicated as “AF” written to memory
locationF1.

Preceding faults are transferred to memory locations F2 —F5.
The content of memory location F5 is overwritten if necessary.

Interrogating the fault memory
Press key [DJ, and the fault will be displayed:
AF =Currentfault

3-figurenumber =Faultcode

Faultcodes, fault descriptions, remarks/remedial action are
described on pages 10to 14.

Reasons for interlocking of control unit

* Overheat
Ifthe HYDRONIC overheats 10timesin succession—fault
012 —faultmessage AF 015is displayed, i.e. the control
unitisinterlocked.

« Too many failed starts
Ifthe HYDRONIC performs 10 unsuccessful attemptsin
succession — fault 050 — fault message AF 050 is
displayed,i.e.the controlunitisinterlocked.

Cancelling the control unit interlock by erasing the fault
memory

After eliminating the cause of the fault, press the two keys
simultaneously for atleast 2 seconds.

The control unitinterlock is nowreleased and stored faults F1
toF5areerased.

Switchthe HYDRONIC offand on again.

Please note!

Not only a faulty component but also a faulty current path leads
toafaultmessage being displayed.

See page 14 for faults which the diagnostic system does not
indicate.

1 HYDRONIC

2 Diagnostic unit

3 Adaptercable

4 Cable harness—diagnostic unit
5 Minitimer
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Fault code
Fault description

Remarks

* Remedial action

010 Overvoltage cut-out

Overvoltageis continuously applied to control unitfor at least

20secondsa HYDRONICis not operational

« Disconnectconnector B1/S1, startthe vehicle engine and
measure the voltage applied to plug B1 between terminal
jack 1 (red (rt) 2.5 mm2wire) and terminal jack 2 (brown
(br) 2.5 mm2wire).
If the voltage is > 15 Volts or > 28 Volts, check the
alternator controller or the battery.

011 Undervoltage cut-out

Undervoltageis continuously applied to control unit for at

least 20 seconds —=HYDRONICis not operational

« Disconnectconnector B1/S1, switch off the vehicle engine,
and measure the voltage applied to plug B1 between
terminal jack 1 (red (rt) 2.5 mm2wire) and terminal jack 2
(brown (br) 2.5 mmz2wire).
If the voltage is < 10 Volts or < 20 Volts, check the fuses,
the supply leads, the GND connections and the positive
terminal on the battery for voltage drop (corrosion).

« Issufficientvoltage presentduring the engine start-up
procedure?

012 Overheat
(software threshold value)

Temperature atoverheat sensor >125°C
< Checkwater circulation system:
-checkall hose connections for leaks
-is arestrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
installation of thermostat and check valve?
- hasthe water circulation system been bled carefully?
- checkwater pump for function
« Checktemperature sensor and overheat sensorand
replaceifnecessary. See page 22 for reference values.

014 Possibleoverheatdetected
(difference evaluation)

Please note!

The HYDRONIC with date of manufacture up to
12.97 hasthe following values:

Difference between temperature values of overheat
sensor and temperature sensor > 15K.

Water temperature at overheat sensor min. 70°C

Difference between temperature values of overheat sensor
and temperature sensor > 25K.
The prerequisite for this fault code being indicated is that the
HYDRONICisin operation and that the water temperature at
the overheat sensor is at least 80°C.
< Checkwater circulation system:
-checkall hose connections for leaks
-is arestrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
installation of thermostat and check valve?
- hasthe water circulation system been bled carefully?
- checkwater pump for function
« Checktemperature sensor and overheat sensorand
replaceifnecessary. See page 22 for reference values.

015 Equipmentdisabled —max. permissible number
of 10 possible overheats exceeded

The controlunitisinterlocked.
< Release the controlunitinterlock by erasing the fault
memory with the timer module or the diagnostic unit (see
pages8and?9).
« Checkthewater circulation system:
-checkall hose connections for leaks
-is arestrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
installation of thermostat and check valve?
- hasthe water circulation system been bled carefully?
- checkwater pump for function

10
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Fault code
Faultdescription

Remarks
* Remedial action

017 Overheatdetected—EMERGENCY STOP
(hardwarethreshold value)

Temperature at overheat sensor >130°C
« Checkwater circulation system:
-checkallhose connections for leaks
-is arestrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
installation of thermostatand check valve?
- hasthe water circulation system been bled carefully?
- check water pump for function
* Checktemperature sensor and overheatsensorand
replaceifnecessary. See page 22 forreference values.

020 Glowpluginterruption

021 Short-circuit, overload or ground fault at glow plug
output

Important!

Inthe case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8 Volts.

Inthe case of the HYDRONIC — 24 Volts, carry out
functional check using max. 18 Volts.

Exceeding the prescribed voltages will resultin
irreparable damage tothe glow plug.

Pay attention to the short-circuit-proofing of the
power supply unit.

« Carry outafunctional check onthe glow plug asfitted. For
this purpose, unclip the 1.52white (ws) wire from terminal
jack 9 and the 1.52 brown (br) wire out of terminal jack 12 of
the 14-pin plug.

Apply a voltage of 8 Volts or 18 Volts +0.1 Volts to the glow
plug and measure the currentintensity after 25 seconds.
The glow plug is OK if the following values are measured.
Ifthisis notthe case, replace the glow plug. TA

8 Volt glow plug — currentintensity = 8.5A 154

18 Volt glow plug — current intensity = 4.5A +1.5a

 Ifthe glow plugis OK, checkthe cable harness from the
glow plug fordamage and continuity.

« Iffaultcode 021 is displayed, also check glow plug for
assembly ofthe connection piece and the corrugated
washer. Check cable harnessfor shortcircuit.

030 Speed of combustion air blower motor outside
permissiblerange

Important!

In the case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8.2 Volts + 0.2 Volts.

In the case of the HYDRONIC — 24 Volts, carry out
functional check using max. 15 Volts + 0.2 Volts.
Checkthe positive/negative lines for proper
connection.

Pay attention to the short-circuit-proofing of the
power supply unit.

Blower wheel or combustion air blower motor blocked
(frozenup, soiled, sluggish, cable harness rubbing against
end of shaft, etc.)
« Clearblockage
* Measure speed of combustion air blower motor using max.
8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this
purpose, unclip the 0.752brown (br) wire from terminal jack
14 and the 0.752 black (bk) wire out of terminal jack 13 of
the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaftand measure the speed with a contactless
tachometer (see page 21).
If measured speed < 10,000 rpm, replace the combustion
air blower.
If measured speed > 10,000 rpm, replace the control unit.

031 Opencircuitincombustion air blower motor

Important!

In the case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8.2 Volts + 0.2 Volts.

In the case of the HYDRONIC — 24 Volts, carry out
functional check using max. 15 Volts + 0.2 Volts.
Checkthe positive/negative lines for proper
connection.

Pay attention to the short-circuit-proofing of the
power supply unit.

* Checkto see if the combustion air blower motor wiring is
laid properly ordamaged.

* Measure speed of combustion air blower motor using max.
8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this
purpose, unclip the 0.752brown (br) wire from terminal jack
14 and the 0.752 black (bk) wire out of terminal jack 13 of
the 14-pin plug.

Attach a marking on the end of the combustion air blower
motor shaftand measure the speed with a contactless
tachometer (see page 21).

If measured speed < 10,000 rpm, replace the combustion
air blower.

If measured speed > 10,000 rpm, replace the control unit.

11
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Fault code

Fault description

Remarks

* Remedial action

032 Shortcircuit, overload or ground fault of combustion Blower wheel or combustion air blower motor blocked
air blower motor (frozenup, soiled, sluggish, cable harness rubbing against
end of shaft, etc.)
Important! * Clearblockage
Inthe case of the HYDRONIC — 12 Volts, carry out « Before proceeding with the functional check onthe combu-
functional check using max. 8.2 Volts + 0.2 Volts. stion air blower motor, perform aresistance measurement.
Inthe case of the HYDRONIC — 24 Volts, carry out If measured resistance is <2 kQ, then a ground fault has
functional check using max. 15 Volts + 0.2 Volts. occurred —replace the combustion air blower.
Checkthe positive/negative lines for proper Ifmeasuredresistanceis >2kQ, thenagroundfaultcanbe
connection. ruled out—measure the speed of the combustion air blower.
Pay attention to the short-circuit-proofing of the * Measure speed of combustion air blower motor using max.
power supply unit. 8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this
purpose, unclip the 0.752 brown (br) wire from terminal jack
14 and the 0.752 black (bk) wire out of terminal jack 13 of
the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaft and measure the speed with a contactless
tachometer (see page 21).
If measured speed < 10,000 rpm, replace the combustion
air blower.
If measured speed > 10,000 rpm, replace the control unit.

038 Opencircuitinvehicle blowerrelay control * Checkelectricallead routedtorelay
Rectify open circuit. Replace relay if necessary.

039 Shortcircuit, overload or ground faultin vehicle = Disconnectrelay. Iffault code 038is displayed, thenthe

blower relay control relay is defective—replacerelay.

041 Opencircuitinwater pump * Check supply lead to water pump for continuity. For this
purpose, unclip the 0.52brown (br) wire fromterminal
jack 10 and the 0.52 violet (vi) wire out of terminal jack 11
ofthe 14-pin plug.

Rectify open circuit. Replace relay if necessary.

042 Shortcircuit, overload or ground faultin water pump = Disconnectconnectorinthe “water pump”line. If fault code
041lisdisplayed, thenthe water pump is defective —
replace water pump.

047 Shortcircuit, overload or ground faultin metering « Disconnectconnectorinthe “metering pump”line. If fault

pump code 048is displayed, thenthe metering pump is defective
—replace metering pump.

048 Opencircuitin metering pump * Check cable harness of metering pump for continuity. Clear
open circuit. Replace metering pump if necessary.

050 Equipmenthas beendisabled duetotoomany Max. permissible number of safety time counters exceeded;

failed starts (10 start attempts plus repeat start-up the control unitisinterlocked.
for each start attempt) * Releasethe controlunitinterlock by erasing the fault
memory with the timer module or diagnostic unit.
* Checkfuel quantity and fuel supply (see page 26).
051 Time overshoot— cold air blowing Atstart-up, the flame sensorindicates atemperature of

>70°C for longer than 240 sec.
* Checkexhaustgasand combustion air piping.
« Checkflame sensor—see page 20 forreference values.
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Fault code

Faultdescription

Remarks
* Remedial action

052

Safetytime exceeded

The max. permissible number of start attempts has been

used up.

» Checkexhaustgasand combustion air piping.

» Checkthe fuel quantity and fuel supply (see page 26).

e Inthe case ofthe HYDRONICB5W S, clean, and if
necessary replace, the strainerinthe connection.

053

056

Flame lossin “High” setting

Flamelossin “LOW” setting

Attention!

Inthe event of flame loss in the “High” or “Low” settings and if
start attempts are still permitted, the HYDRONIC performs a
restart followed by repeat start-up if necessary.

Ifthe restart of repeat start-up was successful, the indicated
faultcodeiscleared.

Fault (because anew startattemptis nolonger permissible)
» Checkexhaustgasand combustion air piping.

» Checkthe fuel quantity and fuel supply (see page 26).

» Checkflame sensor— see fault codes 064 and 065.

060

Opencircuitintemperature sensor

Please note!

The test can only be performed with ajumper strap
fitted in the 14-pin plug ifthe HYDRONICis still
installedinthe vehicle orifatestbenchis available.

« Remove the control unitand check the connecting cable of
the temperature sensor from damage. Ifthe cable harness
is OK, then short the temperature sensor —route wire in
14-pin plug from terminal jack 3 to terminal jack 4.

Switch onthe HYDRONIC.

-iffault code 061 is displayed, remove and check the
temperature sensor (see page 22).

-iffault code 060 is displayed, check the control unitand
replaceifnecessary.

061

Shortcircuit, overload or ground faultin temperature
sensor

Please note!

The test can only be performed with a jumper strap
fitted in the 14-pin plug ifthe HYDRONICis still
installed inthe vehicle orifatestbenchis available.

< Remove the control unitand check the connecting cable of

the temperature sensor from damage. Ifthe cable harness

is OK, then disconnect the 14-pin plug from the control unit

and unclip the 0.5 mm2blue (bl) wire from terminal jack 3

and the 0.5 mmz2blue (bl) wire from terminal jack 4.

Plug the 14-pin plug into the control unit and switch on the

HYDRONIC

-iffault code 060 is displayed, remove and check the
temperature sensor (see page 22).

-iffault code 061 is displayed, check the control unitand
replaceifnecessary.

064

Opencircuitin flame sensor

Please note!

The test can only be performed with a jumper strap
fitted in the 14-pin plug ifthe HYDRONICis still
installed inthe vehicle orifatestbenchis available.

< Remove the control unitand check the connecting cable of

the flame sensor from damage. Ifthe cable harnessis OK,

then shortthe flame sensor —route wire in 14-pin plug

from terminal jack 1 to terminal jack 2.

Switchonthe HYDRONIC

-iffaultcode 065 is displayed, remove and check the flame
sensor (see page 20).

-iffault code 064 is displayed, check the control unitand
replace ifnecessary.

13
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Fault code
Fault description

Remarks

* Remedial action

065 Shortcircuit, overload or ground faultin flame sensor

Please note!
Thetestcanonly be performed ifthe HYDRONICis

stillinstalled inthe vehicle orifatestbenchis available.

« Removethe control unitand check the connecting cable of
the flame sensorfrom damage. Ifthe cable harnessis OK,
then disconnectthe 14-pin plug from the control unitand
unclip the 0.5 mm2blue (bl) wire from terminal jack 1 and
the 0.5 mm2brown (br) wire from terminal jack 2.

Plug the 14-pin plug into the control unit and switch on the
HYDRONIC

-iffaultcode 064 is displayed, remove and check the flame
sensor (see page 20).

-iffault code 065 is displayed, check the control unitand
replace if necessary.

071 Opencircuitinoverheatsensor

Please note!
Thetest canonly be performed ifthe HYDRONICis

stillinstalled inthe vehicle orifatestbenchis available.

Remove the control unitand check the connecting cable of

the overheat sensorfromdamage. Ifthe cable harnessis

OK, then short the overheat sensor — route wire in 14-pin

plug fromterminal jack 5to terminal jack 6.

Switchonthe HYDRONIC.

-iffaultcode 072 is displayed, remove and check the
overheat sensor (see page 22).

-iffaultcode 071is displayed, check the control unitand
replaceifnecessary.

072 Shortcircuit, overload or ground faultin overheat

sensor

Please note!
Thetestcanonly be performed ifthe HYDRONICis

stillinstalled inthe vehicle orifatestbenchis available.

Remove the control unitand check the connecting cable of

the overheat sensor from damage. Ifthe cable harnessis

OK, then disconnectthe 14-pin plug from the control unit

and unclip the 0.5 mmz2red (rt) wire from terminal jack 5 and

the 0.5 mma2red (rt) wire from terminal jack 6.

Plug the 14-pin plug into the control unitand switch on the
HYDRONIC

-iffaultcode 071 is displayed, remove and check the
overheatsensor (see page 22).

-iffault code 072is displayed, check the control unitand
replaceifnecessary.

090/092 — 103 Control unit defective

Replace control unit

091 Externalinterferencevoltage

Faultin control unit caused by interference voltages radiating
fromvehicle electrical system.

Possible causes:

Poor-quality battery, chargers, other sources of interference
—> Eliminate interference voltages.

Faults which the diagnostic system does notindicate

Fault description

Remarks
* Remedial action

HYDRONIC does not start

The water pump and the vehicle blower start as soon as the
HYDRONICis switched on.
* Remove temperature sensor and check (see page 22).

The vehicle blower starts after the HYDRONICis switched on
— “stationary ventilation” function is activated.
» Set“stationary ventilation” switch to “OFF” position.

14
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Repair Instructions Page
Assembly drawing BSW S .......ccccoiieiiiieee 16
Assembly drawing D5W S ... 17

Removing control unit
Checkingcontrolunit .............oceveiieeiiiiee e 18

Removing glow plug of HYDRONICD5W S
Removing cable harnessofglowplug .........c.cccceeennee. 18

Removing glow plug of HYDRONICB5W S
Removing cable harnessofglowplug .........c.cccceennee. 19

Removing strainer and connection of
HYDRONICBS5WS ... 19

Removing and checking flame sensor ....................... 20
Measuring speed of combustion air blower motor .... 21
Removing combustionairblower ..............cccceevenee. 21
Removing combustionchamber ..............ccccocoeeenee. 21

Removing and checking overheat sensorand
EMPErature SENSON .....couvveiieiiiiee et 22

Removing/installing heatexchanger .............c.......... 23

Please note the following during installation!

Carefully checkall sealsand O-rings. Renew if necessary.

All parts must be cleaned and checked for damage prior to

assembly. Renewifnecessary.

Note:
The Repair Instructions describe howto repair the
HYDRONICinthe dismantled state.
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Repair instructions for B5W S — 12 Volts

10 Strainer

11 Bush

12 Overheatsensor
13 Temperature sensor
14 Compressionspring
15 O-ring

16 Cableharness

17 Seal

18 Seal

19 Heatexchanger

20 Combustionchamber

1 Cover—jacket 5 Water coolingjacket 21 O-ring
2 Cover—combustion air blower 6 Glowplug 22 Engine cover
Sketch 1 3 Controlunit 7 Flame sensor 23 Cableharness—glow plug
ete 4 Combustion air blower 8 Connection 24 Support
16
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Repair instructions for D5 W S — 12 Volts / 24 Volts

10
11
12
13
14
15
16
17
18
19

1 Cover—jacket

2 Cover—combustion air blower
3 Controlunit

4 Combustion air blower

5 Water cooling jacket
6 Glowplug
7 Flame sensor

Sketch 2
8 Overheatsensor

20

Temperature sensor
Compressionspring
O-ring

Cableharness

Seal

Seal

Heatexchanger
Combustion chamber
O-ring

Engine cover

Adapter piece

(for 24 Volts version only)
Cable harness —glow plug

17
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Removing controlunit  (seeFig. 1)

Detachthe 4 fastening screws from the blower coverand
then remove the 4 fastening screws from the control unit.
Liftup the control unitand detach the engine cover, taking
careto avoid damagingthelining.

Remove the control unitand disconnectthe 14-pin plug.

For assembly, first of all connect the 14-pin plug to the control
unit.

Attach the engine cover to the combustion air blower, taking
careto avoid damagingthelining.

Insertthe bush of the “water pump” cable harnessinto the
cut-outinthe combustion air blower. Lay all electrical leads
between the electric motor and housing and theninsertthe
control unitinto the guide slot of the combustion air blower.
Insertand tighten the fastening bolts of the blower cover

and control unit.

Fig. 1

@ Control unit
(@ Engine coverwithlining

® 14-pinplug

Checking control unit

Abasictesterand acontrol unitadapter are required

for checking the control unit. The control unitadapter makes
the electrical connection between the controlunitand

the basictester.

The basic testeris connected to the PC, and the control unit
can be tested by means of aninstalled test program.

Cat. No. — Basic tester 22 1508 89 00 00
Cat. No.— Controlunitadapter 22 1521 89 00 00

Removing the glow plug fromthe HYDRONICD5W S

(seeFig.2)

* Remove control unit

Unscrew the M4 nut from the glow plug and remove the cable
harness.

Unscrewthe glow plug from the housing.

Please note!
Inthe case of the HYDRONICD 5W S — 24 Volts, unscrew
the adapter piece from the glow plug and fit onto the new glow

plug.

Removing cable harness of glow plug

Using arelease tool made by AMP (Cat. No. 726519), unclip
the 1.52white (ws) wire from terminal jack 9 and the 1.52
brown (br) wire from terminal jack 12 of the 14-pin plug.
Forinstallation, lay the cable harness betweenthe electric
motor and housing.

@ Glow plug
(@ Adapter piece for glow plug

(for HYDRONICD 5 W S — 24 Volts only)
® Glow plug —inserthere

Fig. 2
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Removing glow plug of HYDRONICB5W S (see Fig. 3)

« Remove control unit

Unscrew the M4 nut from the glow plug and remove the cable
harness.

Unscrew the glow plug from the connection.

Removing cable harness of glow plug

Using arelease tool made by AMP (Cat. No. 726519), unclip
the 1.52white (ws) wire from terminal jack 9 and the 1.52
brown (br) wire from terminal jack 12 of the 14-pin plug.
Forinstallation, lay the cable harness betweenthe electric
motor and housing.

@ Glow plug
@ Glow plug—inserthere
® Flame sensor -with support

Removing strainer and connection from
HYDRONICB5W S (see Fig. 4 and sketch 3)

Removing strainer

* Remove control unit

» Take out combustion air blower

* Remove glow plug

Remove O-ring and pull the strainer out of the connection
usinground nose pliers.

Checkstrainerand O-ring. Renew ifnecessary.

Removing connection

* Remove flame sensor together with the support.
Press the connection out of the housing and then swivel
the fuel pipe outwards.

Cleanthe connectionand checkthe O-ring. Renew if
necessary.

Fitting connection and strainer

Insertconnectionintolocating hole.

Swivelthe fuel pipe into the initial position and then press the
connectionintothe locating hole.

Insertthe supportinto the slot, and then feed the flame sensor
through the hole in the support and insert it into the tapped
holeinthe housing and screw securely.

Pressthe strainerinto the connection until fully home.

Fitthe O-ring on the strainer and insertitinto the housing.

Please note!

The welding spots of the strainer must face downwards.
Carefully checkthe O-rings priortoinstallation. Renew if
necessary.

@ Glow plug

(@ Connection
® Support

@ Strainer

® O-ring

(® Flame sensor

Fig. 3

Fig. 4

Sketch 3
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Removing flame sensor (seeFig.5)

* Remove control unit

Using arelease tool made by AMP (Cat. No. 726534-1),
unclipthe 1.52blue (bl) wire from terminal jack 1 and the 0.52
brown (br) wire from terminal jack 2 of the 14-pin plug.
Unscrew flame sensor from housing.

Checkflame sensor. Replaceifnecessary.

Forinstallation, lay the cable harness of the flame sensor
between the electric motor and housing.

@ Flame sensor
(@ Flame sensor—inserthere

Checking the flame sensor  (see sketch 4)

Checkthe flame sensor using the Digital Multimeter. Ifthe
resistance value of the flame sensorlies outside the table of
values orthe diagram, thenreplace the flame sensor.

Fig. 5

3000

2750

2500

2250

2000

1750
1500 /

Resistance (ohms)

1250 "
1000

750

500

Sketch 4

Temperature (°C)

-50 0 50 100 150 200 250 300 350 400 450 500 550

Table of values

Temp. [°C] | -50 |0 10 20 30 50 80 90 100 |130 (150 |200 |250 |300 (350 |400

R[Q] 803 |1000 1022 1062 |1097 |1194 |1309 |1347 | 1385 |1498 (1573 |1758 |1941 |2120 (2297 |2470

Vref[V] 1,407|1,639 |1,661|1,719(1,738|1,840 (1,948 |1,983|2,016|2,111|2,171|2,308|2,432 |2,542|2,642|2,732
20
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Measuring speed of combustion air blower motor
(seesketch5)

Measure speed of combustion air blower motor using max.
8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this purpose,
unclip the 0.752brown (br) wire from terminal jack 14 and the
0.752black (bk) wire out of terminal jack 13 of the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaft (forinstance a black-and-white disk) and measure
the speed with a contactless tachometer.

Ifmeasured speed < 10,000 rpm, replace the combustion

air blower.

Ifmeasured speed > 10,000 rpm, replace the control unit.

Removing the combustion air blower  (see Fig. 6)

* Remove control unit

* Remove flame sensor

* Remove glow plug

Using arelease tool made by AMP (Cat. No. 726534-1), unclip
the 0.752 brown (br) wire from terminal jack 14 and the 0.752
black (bk) wire from terminal jack 13 of the 14-pin plug.
Slackenthe 4 fastening bolts in the blower cover and detach
the blower cover.

Unscrew the 3 fastening bolts and detach the combustion air
blower.

Please note!

Before proceeding with assembly work, carefully check the
seal betweenthe combustion air blower and the combustion
chamber. Renewifnecessary.

Removing the combustionchamber  (seeFig. 7)

* Remove control unit

Slackenthe 3fastening bolts inthe combustion air blower.
Lay the combustion air blower aside (the cable harness

of overheat sensor and temperature sensor must not be
removed).

Remove the combustion chamber from the heatexchanger.

Please note!
Before proceeding with assembly work, carefully check the
seals. Renewifnecessary.

@ Combustionchamber

@ Jacketwith heatexchanger

® Combustionairblower

@ Seal—combustion air blower/combustion chamber
@ Seal—combustion chamber/heatexchanger

Sketch 5

@ Electric motor
(@ Black-and-white plastic disk

Fig. 6
@ Combustionairblower @ 14-pin plug
(@ Electric motor @ Seal

Fig. 7
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Removing the overheat sensor and temperature sensor
(seeFig.8)

Remove control unit, blower cover and heatexchanger cover.
Slackenthe compression spring fastening boltand detach

the compression spring. Remove the overheat sensor and
temperature sensor fromthe locating hole in the heat ex-
changerwithflatnose pliers.

Using arelease tool made by AMP (Cat. No. 726534-1), unclip
the two wires of the temperature sensor (terminal jack 3 0.52
blue (bl) and terminal jack 4 0.52blue (bl)) and the two cables of
the overheat sensor (terminaljack 50.52red (rt) and terminal
jack 6 0.52red (rt)) from the 14-pin plug.

@ Overheatsensor
(@ Temperature sensor
® Compressionspring Fig. 8

Checking overheat sensor and temperature sensor

(seepage6) Please note!
The overheatsensor, temperature sensor and cable harness
Checkthe overheat sensor ortemperature sensor using the formamodule, which meansthatthey are notavailable as
Digital Multimeter. Ifthe resistance value of the overheat componentparts.
sensor or the temperature sensor lies outside the table of Before installation, coatthe O-rings of the overheat sensor
values or the diagram, then replace the overheat sensor and temperature sensor with special-purpose grease, e.g.
ortemperature sensor. “Hellerine”.
35
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Sketch 6

Table of values

Temp. [°C] |0 10 20 30 40 50 60 70 80 90 100 |110 (120

R [kQ] 32,54 (19,87 |12,48 8,06 |5,33 |3,60 |2,48 |1,75 |1,25 |0,91 |0,67 |0,50 |0,38
Vref[V] 4,275 13,960 |3,561 /3,100 (2,611 /12,135 |1,705/1,339/1,041/0,805 0,622 10,483 /0,376
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Removing the heat exchanger (see Fig. 9)

* Remove control unit
 Remove combustion air blower
* Remove combustionchamber

Pullthe overheat sensor and temperature sensor out of the
locating holeinthe heatexchangerwith flat nose pliers.
Pressthe heatexchangerthrough the water connection (water
inlet) and out of the jacket using a screwdriver.

Perform avisualinspection of the heat exchanger. Clean or
renewthe heatexchangerifnecessary.

@ Heatexchanger
@ Jacket
® O-ring
@ Waterconnection (waterinlet) Fig. 9

Installing the heat exchanger (see Fig. 10)

Insertthe heatexchangerintothe jacket. The heatexchanger
must be installed so that the slotin the heat exchanger base
catchesthe detentofthe jacketbase. As a point of reference,
the overheat sensor connection must match up with the
locating hole inthe jacket.

Please note!

Before proceeding with assembly work, carefully check the
sealsandthe O-ring. Renewif necessary.

Checkthatthe heatexchangeris properly seated inthe jacket
(the heatexchanger must be pressed firmly into the jacket).
Beforeinstallation, coatthe O-rings with special-purpose
grease, e.g. “Hellerine”.

Heatexchanger Fig. 10
Jacket

Detent

Slotin base of heatexchanger

Base of overheat sensor

©OOEEO
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Wiring diagram

HYDRONIC B — 12 Volts and HYDRONIC — 12 Volts / 24 Volts
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Parts list

1.1 Burner motor
1.2  Glowplug
1.5 Overheatsensor

1.12 Flamesensor

1.13 Temperature sensor

2.1  Controlunit

2.2 Metering pump

2.5.7 Relay,vehicle blower

2.7  Mainfuse 20 A /12 V-15 A/24 V
2.7.1 Fuse,actuatingelement5A
2.7.5 Fuse,vehicle blower25A

2.12  Waterpump

2.15.9 Sensor, outside temperature

3.1.9 Switch, stationary ventilation

3.2.6 Timer, “Mini”version

3.2.9 Timer,rectangular (modulartimer)

51 Battery

5.1.2 Fuseholderinvehicle

5.9.1 Switch, vehicle blower

5.10 Vehicleblower

a) Connectto D+ foradd-heat criterion (optional)
b) connectto +15

(o) Lighting terminal “58”

d) Stationary ventilation (optional, see page 15)
2] External ON/OFF key (optional)

] Cutopencable

] Radio module connection

K) Switch (additional heating, e.g. <5°C)

Length plus +length minus:
from 3.5 m to 5.5 m ——> cross-section 4 mm?2
from 5.5 m to 8.0 m —> cross-section 6 mm?2

Insulate unused cable ends.
The plug and socket housing are shown from the conductor
entry side.

Rt = red

bl = blue
ws = white
sw = black
gn = green
agr = grey
ge = yellow
vi = violet
Please note!

Inthe case of vehicles equipped with heating or air conditioning
system, please observe our vehicle-related Workshop Informa-
tion on the blower control.

Ifthe Workshop Informationis unavailable, pay attentionto the
vehicle manufacturer’sinstructions regarding connection or
interface for blower control.
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Fuel quantity measurement
Preparations for measurement (see sketch 7)

Detachthefuelline fromthe HYDRONICand placeitina
measuring glass (10 cc. capacity).

Switch onthe HYDRONIC.

After about 45 seconds, the metering pump starts to
pumpfuel.

Whenthe fuelis coming out smoothly and free of bubbles,
thefuellineisfilled and bled.

Switch offthe heater and empty out the measuring glass.

Measurement

Switch onthe heater.

After about 45 seconds, the metering pump starts to
pumpfuel.

Keep the measuring glass atthe level ofthe HYDRONIC
during measurement.

Afterabout 90 seconds, fuel pumpingis switched off
automatically.

Switch offthe heater, as otherwise start-up is repeated.
Measure the fuel quantity inthe measuring glass.

Please note!

Only perform fuel quantity measurementifthe battery is
charged sufficiently!

During measurement, the voltage applied to the control

unit must be atleast 11 Volts/23 Volts and must not exceed
13 Volts/25 Volts.

LI

B
\M/
\J_J/

e

i

3

Sketch 7

Evaluation

Compare the measured fuel quantity with the values specified in the following table.
Ifthe measured fuel quantity is above the max. permissible value or below the min. permissible value, the fuel

metering pump must be replaced.

Fuel quantity HYDRONICB5W S HYDRONICD5W S

Nominal fuel quantity 11.5 cm®90 sec. 8.0 cm3/90 sec.

Max. fuel quantity 12.1 cm®/90 sec. 8.5 cm®/90 sec.

Min. fuel quantity 10.9 cm®/90 sec. 7.5 cm?®/90 sec.
26
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